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( 5 )  

D= 2, (8) 

Subst.itution of the right sides of (5), ((i), ( 7 ) ,  ~ n t l  (8) into 
(I) then gives: 
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F I G Y R E  1,"Schematic  reprc~sentation of thc  frequency-duration 
prcv5pitation  regime :ts :L geometric  surface  in thrco dimensions 
rspressed by equation (9). 



TABLE 1.-Values of linearized  frequency  variate f o r  partial   duration 
series 

......................... 
Z.. -6.93 0 9.2 16.1 25.3  32.1  3Y.1 
Frequency (years) 1 2 5 10 25 50 IOU 
......................................... 

The  linearized  frequency  variat'e  for  partial  dur. 'I t '  lor1 
series data is  given in  table 1. These values  are  based on 
the  t'heoretical  analysis of Chow  [I]  from  which it follows 
t8hat In Pa= - l/Tp, where T, is tlle  return  period  for  the 
partial  duration  series,  and x= --In In (l/Pa).  The  values 
of x corresponding to  the  probability Pa are from  tables 
published by the  National  Bureau of Standards [2]. 

A linearized duration  variate y, can be  related  to  tlle 
durat,ion t (in hours) buv requiring t'hat 

t:=O.Ol [(24)n-1] y f  1 (10) 

where  t'he y scale  is  selected so that  y=O corresponds t80 
t=l  hour  and  y=100 corresponds  t80 t=24  hours.  Em- 
pirical observations  have  shown t'llat the 6-hour value is 
very closely the  mean of the 1-hour and 24-hour  vnlues. 
From this it follows that' n is very  nearly )5. Equation 
(10) then becomes: 

tf=0.00698 y f  1 (11) 

from  which table  2 is determined.  These  values have 
been test'ed  with data from  first,-order  Weatslier Burcau 
stations  and  found  to be applicable  quite  generally. 

When  the  values of x,=39.1 ant1 y2=10O.o are chosen 
from  tables I and 2 arid insert'ed into  equation  (9)  tlw 
complet'e frequency-duration re1:~tionship is: 

TABLE 2.-T.hlues of linearized  duration  variate  .for  various  durations 

......................... 
y -15.6 0 17.6 28.8  49.9  73.4 100.0 
1)uration t (hours) .5 1 2 3 6 12 21 
........................................... 

2=0.025575  (Z3-Z,)xf0.00025575 [(Z,-Z,) - (Z,-Z,)]zy + 0.01 (Z2-Z1)y+ 2, (12) 

For  any  st,ation  for  which are available the four  partial- 
durat'ion series precipitation  vdues, Z,, &,  &, and &, 
listed below (the ones most usually  available),  equation 
(12) CRII he  solved  for any desired  combination of fre- 
quency  and  duration. If other  durat,ion  values  must be 
used,  :ipproprint8e  changes  must'  he  made  in  equation  (12). 

2, =t.he ~ - S C I L ~ ,  1-hour  part'ial-tlurittion  series value 
&=the 2-year,  24-hour part'ial-durat'ion  series value 
Z3=tBhe loo-yewr, 1-hour p:Lrt,inl-durution series value 
Z,=the 100-yenr  24-hour partial-durat'ion series 

value. 

Equat'ion (12) is  p:articularly  useful in  programing high- 
speed  computers  to  calculate  the  ent8ire array of usually 
desired  frequerlcv-<lur:~t,ion  vtllues. 
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